Résumé. 2014 
Abstract. 2014 We have measured the 03B3-ray multiplicity associated with the quasi-fission of the system 63Cu + 197Au at 443 MeV lab. energy. Its value increases with the degree of inelasticity.
The maximum values are 25 at 35° (corresponding to initial l-waves of about 150 0127) and 22 at 49°( close to the grazing angle). Taking into account the angular momentum carried away by emitted particles and the deformation of the fragments at the scission point, these values agree with the sticking hypothesis. The possibility of additional angular momentum imparted to the fragments by the quasi-fission process itself is discussed. The 03B3-multiplicity associated with sequential fission has also been measured.
LE JOURNAL DE PHYSIQUE -LETTRES TOME 37, DECEMBRE A third 7.5 cm x 7.5 cm NaI detector also 60 cm from the target was used to detect the y-rays in the direction perpendicular to the reaction plane. All crystals were screened by 1 mm of lead and 3 mm of copper. The thresholds were set at 300 keV. Figures la and 2a show direct kinetic energy spectra in the two detectors. For each coincidence between fragment and y-ray, we have recorded the fragment energy, the y-ray energy, and the time of flight difference between the y-ray and the fragment. This last quantity was used to discriminate y-rays against neutrons and to be sure of the origin of y-rays.
Quasi-fission events (i.e. completely energy relaxed events) were identified only by their kinetic energy as was suggested in ref. [6] . The 35° angle was chosen because it corresponds to the maximum of the angular distribution [6] 3. Results. -The angular distribution was deduced from the comparison of the y-fragment coincidence counting rates of the three NaI detectors. It was found that the two in-plane detectors had the same counting rates. The counting rate of the out-of-theplane detector was slightly smaller (9 % to 22 % depending on the degree of relaxation of the deep inelastic products). We have not taken into account this slight anisotropy in the determination of the y-ray multiplicity. The average total efficiency of the NaI detectors ((3.4 ± 0.5) 10-4) was obtained without unfolding the spectra. The y-ray multiplicity results are shown in figures lb and 2b. It appears that, as expected, the y-ray multiplicity is much higher for quasi-fission events than for elastic plus quasi-elastic events. In figure lb the increase of the multiplicity with decreasing kinetic energy of the fragment clearly indicates the correlation between the angular momentum transfer and the degree of relaxation. The left peak in figure la corresponds to an admixture of elastic plus quasi-elastic plus quasi-fission gold nuclei; the corresponding multiplicity is then intermediate between the quasi-fission and the elastic plus quasielastic multiplicity. In figure 2b , the slight decrease of the multiplicity for decreasing quasi-fission energy ' f (central peak) is due to the mass transfer observed in that quasi-fission process [5] (see the arrows in figure 2a ) : for more symmetric outgoing products, the angular momentum transfer is expected to decrease (see relation (1)). 4 . Discussion. -The ~'-ray spectra exhibit the usual shape observed in the de-excitation of compound nuclei [10] . The number of statistical y-rays is about 10 % of the total. Then, assuming the statistical y-rays transitions to be mostly E1 and yrast transitions mostly E2 [10] Let us now discuss our results relative to the y-ray angular distribution. We already noticed that it was nearly isotropic [10] and that the y transitions are mainly E2. Therefore, we think that the absence of a strong anisotropy is due to the fact that the spins are not fully aligned perpendicular to the plane of the reaction. An explanation could be found by analogy with the fission process. In spontaneous and neutron-induced fission, where the initial spin is very small, it has been established that the total spin of the fragments is about 15 ? [11] due to a bending mode. One can think that a similar effect also occurs in the last step of the quasi-fission process; the direction of this additional spin is not aligned with the incoming angular momentum. This assumption is also supported by the fact that the angular anisotropy of the y-rays is found lower for a greater contact time, i.e. for more relaxed events or for greater mass transfer.
We have also observed a low energy bump in the 35°d etector (Fig. 2a) . These events are due to a quasifission reaction followed by a fission of the heavy partner as suggested in ref. [5] . They will be discussed later.
